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Abstract 
A coal based energy economy and an increasing coal based energy infra-structure bestows on South Africa a high per capita 
carbon dioxide emission rate.  With few other economically exploitable energy resources, and in common with similarly placed 
countries, such emissions are likely to continue, even in spite of renewable energy programmes and energy efficiency measures.  
Consequently, South Africa is investigating the use of carbon capture and storage as a green-house gas emission mitigation 
measure. 
It has been shown that of the more than 400 million tonnes of carbon dioxide emitted per year, approximately 60% is 
sequestratable – that is, point sources and capturable.  Of that, nearly 30 million tonnes per year of ~95% pure carbon dioxide is 
emitted by the synthetic fuel industry.  It is therefore likely that any envisaged carbon capture and storage project in South Africa 
is most likely to make use of the almos t pure carbon dioxide stream emanating from the synthetic fuel plants – the capture 
element that comprises approximately half the cost having already been done. 
Preliminary studies and the subject of this paper have indicated that at least 100 gigatonnes o f geological storage could be 
available – more than four times the capacity required to store 240 million tonnes per year for 100 years.  Most of that pertains to 
deep saline aquifers, with some extra prospects of depleted gas fields and enhanced coal -bed methane recovery.  Potential storage 
sites and their characterisation will be addressed in the form of a carbon geological storage atlas that is scheduled for completion 
by the end of 2009.  Following that, it is contemplated that a small -scale demonstration project [say 10,000  tonnes per year] may 
be undertaken in order for local scientists and engineers to obtain first hand experience in this technology and to prove -up local 
geological formations. 
In order to develop capacity, both human and technical, is  this relative new field, a Centre for Carbon Capture and Storage is to 
be established in the South Africa National Energy Research Institute. 
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1. Introduction 
Unlike obvious air pollutants like particulates and oxides of sulphur and nitrogen, carbon dioxide has not until 
recently been comprehended as an undesirable emission.  However, this odourless, unseen gas is at the top of the 
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‘most not wanted’ list on the international climate change agenda.  On the other hand, notwithstanding the increased 
use of renewable energies and energy efficiency measures, the utilisation of fossil fuels is forecast  to increase 
globally with a commensurate increase in carbon dioxide emissions.  Therein lies the conundrum; quo vadis climate 
change.  This is especially of concern for developing countries such as South Africa that have a coal based energy 
economy with l imited opportunities for fuel switching to a lower carbon fossil fuel.  
A recent technology to the menu of mitigation measures is carbon capture and storage.  Although the component 
technologies of capture, transport and injection are available from other f ields of industry, their compilation into an 
integrated and cost effective engineering platform is still being developed.  It is therefore important that, if countries 
like South Africa envisage implementing such a projects, then both human and technical capacity need to be 
developed in-country.  
 
2. Potential for Carbon Capture and Storage in South Africa  
Before embarking on an ambituous carbon capture and storage campaign in South Africa, it was important to 
ascert ain its in -country potential .  To that end, T he Department of Minerals and Energy commissioned an 
investigation from the CSIR, the results of which were released during the year 2004 and indicated that such 
potential did exist  [1] . 
First was the interrogation of the inventory of carbon dioxide emiss ions revealed that of the more that 400  million 
tonnes of annual carbon dioxide 
emissions, approximately 60% was 
sequestratable – Figure 1.  Of the 
sequestratable emissions, ~65% 
emanated from coal fired electricity 
generating stations.  On the other hand,   
nearly 30 million tonnes per year of 
~95% concentration carbon dioxide is 
emitted by the synthetic fuel industry 
[coal and gas to liquid – Sasol and gas 
to liquid – PetroSA].  In this case, the 
capture process has already been done, 
and it merely requires pressurisation 
before transmission to an injection site.  
It is therefore likely that any envisaged 
carbon capture and storage project in South Africa will make use of that source.  
Although the use of transport fuels results in diffuse emissions and therefore not amenable to carbon capture, it 
would be possible to include the transport sector in carbon capture and storage process by de -carbonising  the fuel 
before distribution.  
On the storage side, the preliminary report [1] 
indicated only the different possibilities of storage 
[including geological, bio- and ocean].  Following 
stakeholder consultation, it was decided that South 
Africa would concentrate its efforts on geologic al 
storage of carbon dioxide.  To this end, a detailed 
Carbon Geological Storage Atlas is being compiled 
– that Atlas scheduled for completion end 2009.  In 
the meantime, preliminary calculations of possible 
carbon dioxide storage have been undertaken by 
Cloete [2].  A summary of that potential is given in 
Table 1.  Two quantifications arise – if one includes 
Area A, the Vryheid formation, then the total 
storage capacity would be approximately 287 Gt.  To store South Africa’s present sequestratable carbon dioxide 
Mt       % Emission
SEQUESTRABLE
Electricity 161 65
Industrial 28 11
Other Energy 30 12
Manufacturing 30 12
NON-SEQUESTRABLE
Waste 10 6
Agriculture 48 27
Fugitive 42 24
Transport 22 21
Heat Production 37 21
Total 408
249 Mt
159 Mt
61 %
39 %
Figure 1:  Annual carbon dioxide emissions from South Africa
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Table 1: Geological Potential for Carbon Dioxide 
Storage in Deep Saline Aquifers
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emissions of ~250 Mt/y for 100 years, that total storage capacity is eleven times more than required.  On the other 
hand, if Area A is excluded [it may be too shallow for safe carbon dioxide storage] then the capacity is four times 
that required for one hundred years storage. 
The purpose of this deliberation is that, considering only three possible storage sites, South Africa has 
theoretically four to eleven times more capacity than required for one hundred years of storage of current 
sequestratable emissions.  This provides incentive to proceed further 
The current compilation of the Carbon Geological Storage Atlas is scheduled to produce more definitive results 
of the amount of carbon dioxide that can theoretically be stored in South African geological formations.  
 
3. Centre for Carbon Capture and Storage 
The first essential steps for carbon capture and storage in South Africa have already begun – that is investigating 
the potential and the compilation of a detailed Atlas to identify and characteris e potential storage sites.  The next 
steps entail building capacity – both human and technical.  To this end, a Centre for Carbon Capture and Storage is 
to be established within the South African National Energy Research Institute.  The purpose of the Centre is to 
facilitate a state of Country Readiness for carbon capture and storage – that  is enablers in place that will facilitate the 
implementation of a carbon capture and storage project.  To this end, the Centre will, inter alia, focus upon:  
• Capacity Building:  
o Technical Know -How 
o Injection Demonstration  
o Human Capacity 
• Public Outreach;  
• Sources and Geological Storage Sites  
• Regulatory System  
• Plant Ready [Stationary Sources]  
• General Enabling Research & Development  
o Local Conditions 
• Informed Decisions  
 
Figure 2:  Configuration for Centre for Carbon Capture and Stora ge Research
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The Centre will be a multi -discliplinary and multi -funded body – Figure 2.  The governance of the Centre will be 
overseen by a Governing Board and the technical programme will be controlled by a Steering Committee.  Proposals 
for specific research projects will be called from existing research and development organisations.  After the 
publication o f the Carbon Geological Storage Atlas, the culmination of the foreseen work will be the injection of say 
10,000 tonnes of carbon dioxide into a geological formation.  Such a project will test the local geology responses.  
This step is the most critical in the carbon capture and storage investigations in South Africa.  
The ultimate output of an envisaged five year programme will be to: 
Provide commercial entities with sufficient information [based on the Atlas, available human 
capacity, supporting research and the demonstration project] that will enable decisions to be made 
for the inclusion of carbon capture and storage in new plant or to be retro-fitted  
One of the essential components of the Centre’s  operations will be international collaborations.  These will be 
through international bodies - such as the International Energy Agency Greenhouse Gas Programme and the Carbon 
Sequestration Leadership Forum – as well as individual entities who are working in the carbon capture and storage 
field.  
4. Conclusion  
Coal fo rms ~65% of South Africa’s primary energy supply as well as ~95% of the electricity.  As the principle 
indigenous energy resource, and notwithstanding advances being made in renewable energies and energy efficiency 
measures, the use of coal is forecast to increase.  Therefore, carbon capture and storage is being investigated as a 
mitigation measure for carbon dioxide emissions .  Such a measure is seem as a transition until renewable and 
nuclear energies can displace fossil fuel energy.  
Following an initial investigation, the compilation of an Atlas for Carbon Geological sequestration is currently 
underway.  A Centre for Carbon Capture and Storage  is being established to address human and technical capacity 
building in -country.  A pivotal part of that capacit y building is an injection project to test in situe the suitability of 
local geological formations to accept carbon dioxide.  
Carbon capture and storage has the ability to sequestrate quantities of carbon dioxide in the order of tens of 
millions of tonnes per project.  Such quantities are likely to be necessary if any impact is to be made on mitigating 
carbon dioxide emissions on a scale that is necessary to address climate change concerns  
 
 
5. References  
 
1.   Engelbrecth A., Golding A., Hietkamp S. and R Scholes, (2004). The Potential for Sequestration of 
Carbon Dioxide in South Africa. Contract Report 86DD / HT339, Process Technology Centre, CSIR, 
Pretoria, South Africa, (available on the Department of Minerals and Energy website – www.dme.gov.za ). 
2.   Surridge and Cloete (2008), The Geological Storage of Carbon Dioxide and Nuclear Waste in South 
Africa,  IAEA/ICTP publication, in press. 
2744 A.D. Surridge, M. Cloete / Energy Procedia 1 (2009) 2741–2744
